Infectious bursal disease virus (IBDV) is classified according to the antigenicity and virulence into classical virulent (cv), very virulent (vv), and antigenic variant strains. The molecular basis for the IBDV antigenic variation is well established and is associated to the capsid protein, VP2 (gene VP2 of segment A), whereas both VP2 and the RNA-dependent RNA polymerase, VP1 (gene VP1 of segment B), have been correlated with the virulence. In this study, seventeen Brazilian IBDV samples previously characterized by the VP2 gene as cv (three) and vv (fourteen) strains were genetically and molecularly analyzed for their VP1 gene.
INTRODUCTION

Infectious bursal disease virus (IBDV) causes a disease
among young chickens and is of great economic importance to the poultry industry worldwide with regard to both mortality and immunosuppression (19, 20, 24) . A member of the Infectious bursal disease virus strains genome encodes a 90 kD VP1 protein with RNA-dependent RNA polymerase activity (6, 16, 20, 24, 28) .
Two distinct serotypes of IBDV are recognized (1 and 2).
Only serotype 1 is pathogenic for chickens and is classified according to the antigenicity and/or pathogenicity in classical virulent (cv) strains, very virulent (vv) strains, antigenic variant strains, and attenuated strains (3, 25, 28) . The antigenic variation has been based on mutations in a hydrophilic hypervariable region of the VP2 gene (4, 7, 20, 23) . More specifically, only a few amino acids (aa) in this region contribute effectively to the antigenicity (28) . Although many reports have also considered the aa of this same region of VP2
as the determinants of virulence (1, 19, 20, 24, 28) 
MATERIALS AND METHODS
Field Strains
The bursae of Fabricius were collected from commercial Table 1) .
Reverse transcription and polymerase chain reaction (RT/PCR)
The viral RNA from the bursal homogenates was extracted using the QIAamp Viral RNA Kit (Qiagen Inc., min. The PCR products were subjected to electrophoresis through a 1.5% agarose gel supplemented with 1% ethidium bromide.
Nucleotide sequence and phylogenetic analysis
The PCR products were purified using a PCR Purification Kit (Promega) and were sequenced using Big Dye Terminator
Cycle Sequencing Ready Reaction (Applied Biosystems) and an ABI 377 automatic DNA sequencer. The sequences were aligned using Clustal X and subjected to a BLAST search, and the phylogenetic analysis was performed using the distance based neighbor-joining (NJ) method with the Kimura twoparameter option in PAUP 4.0 with 1,000 bootstrap replicates.
Nucleotide accession numbers of the samples and the strains used for the comparison are shown in Table 1 .
RESULTS
A fragment of the VP1 gene, between the clusters a and b, that is representative of the region used for phylogenetic analysis was successfully amplified in the seventeen Brazilian IBDV samples from our previous study (Table 1 ). The nucleotide (nt) and amino acid (aa) sequences were compared Infectious bursal disease virus strains among the samples and with those of the vaccine strains and other reported IBDV strains. The three previous cvVP2 IBDV samples were also classified as cv strains using the VP1 aa sequences. In thirteen of the samples identified as vvVP2, all of the four common and characteristic aa substitutions of the vv strains within the VP1 fragment were found ( (26, 27) . It could be another explanation for the origin of the Br/03/DR sample. Natural reassortments have mainly been described in China. The SH95 (20) and Gx (9) isolates and our Br/03/DR sample have vvVP2 and cvVP1.
However, these two Chinese isolates maintained their virulence even without the vvVP1. Boot et al. (1) had initially verified that the VP1 gene would not have a major influence on the virulence of the vvIBDV strains. However, the ZJ2000 and TL2004 reassortants presented high virulence even without the presence of vvVP2 (cvVP2/vvVP1) (26, 27) . In this case, the VP1 gene could be contributing to the enhanced virulence of these vvIBDVs, corroborating the further studies of Boot et al.
(2).
High mutation rates occur in RNA viruses, but these variations are limited by functional constraints, and the rate of genomic reassortment events in nature is also low and depends on many factors. Gao et al. (9) , in a quasispecies population study of the Gx isolate, found a much higher frequency of mutation in VP1 than in VP2, an unexpected result for a RNA
